A number of recent case reports have highlighted the value of the transoesophageal echocardiogram (TOE) in the intra-operative setting and demonstrated its diagnostic power to be beyond that of other monitoring modalities in a variety of circumstances'·3. The importance is underscored where the information gathered dictates a change in patient management. We describe a case where a centrally directed longterm IV catheter leading to intra-cardiac thrombosis was diagnosed during open heart surgery using TOE.
CASE REPORT
A 25-year-old woman was admitted to hospital with constitutional symptoms and pyrexia of unknown origin. On physical examination a soft systolic ejection murmur was noted. A diagnosis of bacterial endocarditis was confirmed after isolation of Streptococcus sanguis on blood culture and a TOE demonstrating mild mitral regurgitation with a large redundant anterior leaflet. Vegetations were not seen on that study. She commenced antibiotic therapy (gentamicin and penicillin) and in view of the anticipated duration of therapy, a Per-Q-Cath (Gesco International, Inc., San Antonio, TX) peripherally inserted central catheter was inserted via the left cubital fossa, and the tip placement within the superior vena cava confirmed radiographically.
Three days following the initial TOE, she developed a marked sinus tachycardia and a loud systolic ejection murmur. A repeat TOE demonstrated a flail anterior mitral valve leaflet with severe mitral regurgitation as a result of ruptured chordae. Vegetations were visible on the mitral valve leaflets. She was scheduled for a mitral valve replacement six days later. *EAN.Z.C.A., Staff Specialist in Anaesthesia. tM.D., Senior Registrar.
The patient received a fentanyl/midazolam anaesthetic supplemented with enflurane in oxygen. In addition to standard invasive arterial and central venous pressure monitoring, we performed an intraoperative TOE for the assessment of myocardial function and performance of the new prosthetic valve post bypass. This entailed a detailed echo and flow doppler study in both transverse and longitudinal planes of all heart chambers and valves, but with particular attention to the mitral valve, using a Toshiba Model PEF 510SB bi-planar probe. It was during the baseline segment of the intra-operative study that thrombus was identified in the right atrium prior to cannulation for cardiopulmonary bypass (CPB) ( Figure  1 ). This finding prompted the surgeon to endeavour to extract as much clot as possible via the right atrial appendage prior to venous cannulation to avoid embolization.
Surgery proceeded uneventfully and a porcine prosthetic valve was inserted after excision of the native mitral valve. A post CPB TOE indicated that the new valve was functional with minimal regurgitation. However, there remained fragments of thrombus within the right atrium, adherent to the chamber wall. The central catheter was therefore removed postoperatively and the patient commenced on anticoagulants.
The timing between insertion of the catheter and the development of the thrombus suggested a causal relationship. With this suspicion in mind, retrospective analysis of the preoperative TOEs was performed. A thrombus was noted in the right atrium in the second preoperative study which followed the insertion of the central catheter. This had been overlooked during reporting.
DISCUSSION
This case report illustrates two issues in the critical care environment: the value of TOE in the intraoperative setting and the potential for thrombosis with Two dimensional transoesophageal echocardiography technology has been available for nearly fifteen years, and during this time its intra-operative applications have been increasingly recognized. The utility for monitoring ischaemia, left ventricular function and volume status has been widely examined 4 • Many would argue that TOE is a standard of care during cardiac valvular surgery, particularly during mitral valve repair where nearly two-thirds of episodes of early failure are related to the complications of suture dehiscence and aortic outflow obstruction 5 • These are readily identifiable on TOE examination making prompt surgical correction possible. In our case, without a thorough examination of the entire heart and not just the area of interest, the right atrial thrombus would have been missed to the possible detriment of the patient.
The other important aspect this case report highlights is that regardless of the touted low thrombo-gemclty of modern indwelling catheters, they still constitute a foreign body with potential activation of the coagulation cascade, disturbance of blood flow and genesis of intravascular thrombosis. A recent case report reminds us of this fact, in which the development of thrombosis on heparin bonded pulmonary artery catheters was described". Our patient had echocardiographic evidence of thrombosis in the right atrium four days following insertion of a peripherally inserted central catheter, although it was not actually diagnosed until operation. Right atrial thrombosis is rare', and in a young patient with normal ventricular function and sinus rhythm, the temporal relationship between insertion and development of thrombus is difficult to discount.
